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Introduction

A the aim of this study:

I development of methodology and instrumentation for
long- term study of ECG parameters

I continuous monitoring of different P wave parameters
In the group of patients after Coronary Artery Bypass
Grafting (CABG)

I examine potential predictors of atrial fibrillation



Atrial Fibrillation after CABG

A atrial fibrillation (AF) is the most common
supraventricular arrhythmia that occurs in up to 40% of
patients after CABG

A probable causative factors:

I slow conduction and delay of conduction lines

I Inhomogeneous propagation due to the shortening and
dispersion of atrial refractory period



The occurrence rate histogram for AF
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Methodes

I recording of lead Il, standard surface ECG, period
of typically 48 hours in patients after CABG

I dyadic wavelet transform analysis with first
derivation of Gaussian smoothing function as a
mother wavelet

I for every patient, for each 15 minutes period,
vector of 88 P wave components was calculated



Data Acquisition

A Design and develop a
simple ECG acquisition
system

I One PC as acquisition and
storage device

I Multiple pickup ECG
amplifiers
A Connect the devices using
USB

A Enable data acquisition
from more than one patient
at the same time Patient3 PC Host

A Not to disturb normal ICU
functionality




n-pin connector
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P-wave analysis -

A continuous data acquisition :

A ECG and P-wave parameters
calculation (88 parameters)

A displaying provides physicians
with an insight into processes
that precede atrial fibrillation

A eg. successively aligned
300ms per hour averaged P-
waves using R-wave or P-wave
peak as the triggering signal
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P wave parameters

for every patient, in every hour, vector of 88 ECG, dominantelly P wave
components was calculated, allowing continuous and deeper insight into
atrial activity

the aim was to record many different variables relating to patients' atrial
activities in order to learn which variables best predict AF

some of the parameters that were considered:

I P wave duration

P wave amplitude

Surface area under the P wave

PR interval duration

PQ interval duration

Duration between points Pslopel and Pslope2 at different scales

Value of wavelet coefficients Pslopel and Pslope2 at different scales

RR interval duration (heart rate)

Absolute and relative wavelet energy at different wavelet scales
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The P wave segment of ECG, and the
4th scale of the wavelet transformation
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The classification tree (Model A)
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Results



